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ABSTRACT
Objective: Optimism is associated with reduced cardiovascular mortality, but its impact on recovery after acute coronary
syndrome (ACS) is poorly understood. We hypothesized that greater optimism would lead to more effective physical and
emotional adaptation after ACS and would buffer the impact of persistent depressive symptoms on clinical outcomes.
Methods: This prospective observational clinical study took place in an urban general hospital and involved 369 patients
admitted with a documented ACS. Optimism was assessed with a standardized questionnaire. The main outcomes were
physical health status, depressive symptoms, smoking, physical activity, and fruit and vegetable consumption measured
12 months after ACS, and composite major adverse cardiac events (cardiovascular death, readmission with reinfarction
or unstable angina, and coronary artery bypass graft surgery) assessed over an average of 45.7 months.
Results: We found that optimism predicted better physical health status 12 months after ACS independently of baseline
physical health, age, sex, ethnicity, social deprivation, and clinical risk factors (B = 0.65, 95% confidence interval [CI] =
0.10–1.20). Greater optimism also predicted reduced risk of depressive symptoms (odds ratio = 0.82, 95% CI = 0.74–
0.90), more smoking cessation, and more fruit and vegetable consumption at 12 months. Persistent depressive symptoms
12 months after ACS predicted major adverse cardiac events over subsequent years (odds ratio = 2.56, 95% CI = 1.16–
5.67), but only among individuals low in optimism (optimism  depression interaction; p =. 0 1 4 ) .
Conclusions: Optimism predicts better physical and emotional health after ACS. Measuring optimism may help identify in-
dividuals at risk. Pessimistic outlooks can be modified, potentially leading to improved recovery after major cardiac events.
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INTRODUCTION
O
ptimism is a psychological trait characterized by pos-
itive expectations about future outcomes. Optimistic
dispositions seem to be associated with reduced cardiovas-
cularmortalityandmorbidity(1–3).Thisrelationshipcould
be due to associations between optimism and the incidence
of cardiovascular disease, or to more effective recovery af-
ter cardiovascular events in people with advanced disease.
Optimism has been linked with lower levels of biomarkers
suchasinterleukin-6andC-reactiveprotein(4,5),betteren-
dothelial function (6), favorable lipid profiles (7), and
slower progression of carotid atherosclerosis (8). Optimism
has also been associated with lower risk of incident heart
failure (9), has been shown to predict rehospitalization af-
ter coronary artery bypass graft surgery (10), and fewer
cardiac events after percutaneous coronary interventions
(11). However, the impact of optimism on recovery after
acute coronary syndrome (ACS) is not known.
Optimism is not a passive trait because more optimis-
tic individuals are proactive and exert effort to achieve pos-
itive outcomes compared with less optimistic individuals
(12). In this study, we investigated the relationship bet-
ween optimistic dispositions and physical health status
and psychological well-being 12 months after ACS, testing
the hypothesis that optimistic patients would be less de-
pressed and have better physical health status. We also
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vegetable intake, and physical activity, reasoning that more
optimistic patients would be more likely to stop smoking,
change to a healthier diet and become more physically ac-
tive than would less optimistic individuals.
Depressive symptoms after ACS have been consistently
associated with recurrent cardiac events and greater mor-
bidity (13). Optimism may protect against the adverse im-
pact of depression. We therefore tested whether high
levels of optimism buffered the effects of persistent depres-
sive symptoms on long-term cardiac health.
METHODS
Patients and Procedure
These data are derived from two longitudinal studies of biobehav-
ioral aspects of ACS carried out at St George's Hospital in South
London (14–16). Recruitment tothe firststudy was carried out be-
tween December 2001 and August 2004, and the second between
June 2007 and September 2008. Inclusion criteria were identical,
with patients being invited to participate if they had a diagnosis
ofACSbasedonthe presence of chestpainplus verificationby di-
agnostic electrocardiogram changes, troponin T, or troponin I
≥99th percentile of the upper reference limit. Patients were re-
quiredtobe18yearsorolder,nottohavecomorbidconditionsthat
might influence either symptom presentation or mood (e.g., neo-
plasia, unexplained anemia, immunotherapy, and critical ische-
mia), and ability to complete interviews and questionnaires in
English. Patients were interviewed in the hospital when demo-
graphicdatawerecollectedtogetherwithinformationaboutsymp-
tom onset. In the first study, optimism and baseline measures of
depressive symptoms and health status were assessed 7 to
10 days after ACS, whereas in the second study, measures were
taken during a home visit carried out an average of 21.6 days after
ACS. There were, however, no differences in levels of optimism
between the two studies. Follow-up assessments of depressive
symptoms, physical health status,and health behaviors were made
by structured telephone interviews and questionnaires 12 months
after discharge, and major adverse cardiac events were identified
from hospital clinical records. The studies were approved by the
National Research Ethics Service, and all patients gave signed
consent.
Measures
Dispositionaloptimism wasassessed using the revisedLife Orien-
tation Test, a widely used measure of optimistic traits that evalu-
ates generalized expectations of positive and negative outcomes
(17). Participants were asked to indicate the extent of their agree-
ment with each item (e.g., “In uncertain times, I usually expect
the best”) from 0 (strongly disagree)t o4( strongly agree). Six
items are used to derive the optimism score, so ratings can range
from 0 to 24, with higher scores indicating higher levels of
optimism.
The Beck Depression Inventory (BDI) was used to assess de-
pressive symptoms (18), as recommended by an expert group in
2006 (19). This consists of 21 items rated on a scale of 0 to 3, so
maximum scores can range from 0 to 63. The standard threshold
of 10 or higher was used to define clinically significant depressive
symptoms (20), but similar results were obtained when the BDI
was analyzed as a continuous measure. Physical health status
was assessed with the physical health component score from the
12-Item Short Form Health Survey (21). Limitations in physical
functioning, effective role fulfillment, bodily pain, and general
health perceptions contribute to total scores that can range from
0to100,withhigherscoresindicatingbetterphysicalhealthstatus.
Smoking was assessed as a binary variable (current smoker/
nonsmoker), and physical activity was assessed in terms of the
number of times over the past week the patient had exercised vig-
orously (enough to make them out of breath) and the minutes of
briskwalkingperday.Wealsomeasuredwhetherornotthepatient
hadeatenatleastfivedailyservingsoverthepreviousweekoffruit
andvegetables,usingabiochemicallyvalidatedmeasure(22).Ma-
jor adverse cardiac events were defined as cardiovascular death,
readmission with reinfarction or unstable angina, and coronary
artery bypass graft surgery. This information was obtained from
clinical records with an average follow-up of 45.7 (14.9) months
after ACS.
Admission electrocardiograms were reviewed for presentation
as ST-elevation myocardial infarction or non–ST elevation myo-
cardial infarction or unstable angina. Cardiovascular history, clin-
ical factors during admission, and management were obtained
from clinical notes, and the extent of significant stenosis of coro-
naryarteriesandleftventricularfunctionwereobtainedfromangi-
ography records. Clinical risk was assessed using the Global
Registry of Acute Coronary Events (GRACE) risk score, which
combines nine indices to define risk of postdischarge death after
ACS (23). Lifetime history of depressive illness was assessed
using standard methods (24). Socioeconomic status (SES) affects
survival after ACS (25), so was assessed using a deprivation index
based on three criteria: living in a crowded household, renting as
opposed to owning a home, and not having use of a motor vehicle
(car or van) (16). Patients were classified as low deprivation (neg-
ative on all items), medium deprivation (one positive), high (two
positive), and very high (three positive).
Statistical Analysis
We analyzed optimism as a continuous variable and modeled asso-
ciations between optimism and outcomes at 12 months using logis-
tic regression for depressive symptoms, smoking status, and fruit
and vegetable consumption, and linear regression for physical
health status and physical activity. We included factors that might
potentially confound associations with outcomes, including age,
sex,ethnicity,socialdeprivation,historyofdepression,andGRACE
risk score. Study sample was modeled as a dummy variable to take
accountofanydifferences betweenthe two investigationscontribut-
ing to this analysis. We also included the baseline value (obtained in
the month after ACS) of each dependent variable as an additional
covariate. Results are presented as adjusted odds ratios or unstan-
dardized regression coefficients with 95% confidence intervals
(CIs). We illustrate the significant associations at 12 months by
comparing the outcomes in patients in the lowest and highest
tertiles of optimism, after adjustment for covariates.
Information on long-term major adverse cardiac events was
missing for 52 (14.1%) of the 369 patients because records could
not be traced due to patient relocation or transfer to another hos-
pital. A further 62 cases had a cardiac event before 12 months
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they could not be included in analyses combining optimism with
persistent depression. There were no differences between patients
who were included and patients who were omitted from the anal-
ysisoflong-termadverseeventsintermsofage,sex,ethnicity,his-
tory of ACS, GRACE risk score, or optimism. We therefore tested
the association between optimism and long-term clinical cardiac
outcomes in the full sample for which data were available
(n = 317), and the interaction between optimism and persistent de-
pression (clinically significant symptoms at 12 months) in 255
cases. The odds of major adverse cardiac events were calculated,
adjusting for age, sex, ethnicity, social deprivation, history of de-
pression, GRACE risk score, and study sample. When testing the
interaction between optimism and depression, we computed the
cross-product between continuous optimism (reverse scored) and
depressivesymptomratingsandentereditintoaregressiononma-
jor adverse cardiac events. The significant interaction was illus-
trated by dividing the sample into higher and lower optimism
subgroups by binary split and creating four categories of patient:
higher optimism/low depressive symptoms, higher optimism/
high depressive symptoms, lower optimism/low depressive symp-
toms, and lower optimism/high depressive symptoms. In supple-
mentary analyses, we added history of ACS and number of
coronary arteries with significant stenosis to all the analyses, but
the findings were unchanged (results not shown).
RESULTS
The study group consisted of 296 male and 73 female ACS
patients, as detailed in Table 1. Most patients were white
men who had experienced an ST-elevation myocardial in-
farction.Optimismwasnotrelatedtoage,sex,ethnicity,so-
cial deprivation, ACS type, GRACE risk score, number of
arteries with significant stenosis, history of ACS, severity
of CAD, or left ventricular function.
Depressive symptoms increased from 3 weeks to
12 months after ACS, and the proportion of patients with
clinically significant symptoms rose from 24.6% to 31.7%
(p = .011), whereas physical health status improved from
a mean of 49.3 (20.0) to 52.5 (21.4) over the same period
(p < .001). Smoking prevalence fell from 36.9% to 10.9%
at 12 months (p < .001), whereas at 12 months, 30.5% con-
sumedfiveormoreservingsoffruit andvegetablesper day.
There was no change in vigorous physical activity, but pa-
tients reported increasing brisk walking from 11.76 to
27.80 min/d (p = .027). There were 85 (26.8%) major ad-
verse cardiac events over the follow-up period between 12
and 45.7 months.
Optimism and Recovery After ACS
We found an inverse cross-sectional association between
optimism and depressive symptoms measured at baseline
immediately after ACS (r = −0.39, p <. 0 0 1 ) .O p t i m i s m
also predicted low risk of depressive symptoms after
12 months, with an odds ratio of 0.82 (95% CI = 0.74–
0.90, p < .001) after adjusting statistically for baseline de-
pression level, age, sex, ethnicity, SES, history of clinical
depression, GRACE risk score, and study sample. As illus-
trated in Figure 1, clinically significant depressive symptoms
were twice as common in the low than high optimism tertiles
after adjusting for covariates. The adjusted BDI scores aver-
aged 6.99 (4.71), 8.19 (5.81), and 10.67 (11.46) in the low,
medium, and high optimism tertiles, respectively (p < .001).
We found that optimism was not related to physical
healthstatusinthe monthafterACS(p=.50).However,af-
ter 12 months, physical health status scores were more pos-
itive in optimistic patients (B = 0.65, 95% CI = 0.10–1.20,
p = .022) after adjusting for baseline health status, clinical,
and sociodemographic covariates, and study sample. The
adjusted physical health status scores averaged 4.6 points
higher in the high than low optimism tertile (Fig. 1), al-
though the association was not linear, with individuals in
the medium tertile having similar ratings to those in the
low tertile.
Optimism and Health Behavior 12 Months
After ACS
Optimism was not related to smoking status, fruit and veg-
etable intake, or physical activity in the month after ACS,
but we found that optimism predicted a reduction in
smoking after 12 months independently of age, sex, ethnic-
ity, SES, history of depression, GRACE risk score, and
study sample (odds ratio = 0.84. 95% CI = 0.73–0.96,
p = .01). After 12 months, 47.9% of smokers at baseline
in the low tertile of optimism continued to smoke, com-
pared with only 15.3% of patients in the high optimism
tertile (Fig. 2). The proportion of patients eating five or
TABLE 1. Characteristics of Study Participants
Age, y, M (SD) 60.82 (11.3)
Sex (men), n (%) 296 (80.2)
Ethnicity (white), n (%) 312 (84.6)
Social deprivation (SES), n (%)
Lowest 225 (61.0)
Medium 81 (22.2)
High 45 (12.2)
Very high 17 (4.6)
Marital status (married), n (%) 210 (68.6)
GRACE risk score, M (SD) 94.88 (26.9)
No. arteries with significant stenosis, M (SD) 1.84 (0.88)
ST-elevation MI, n (%) 291 (78.9)
History of previous ACS, n (%) 41 (11.1)
Positive history of depressive illness, n (%) 85 (23.0)
Optimism, M (SD) 13.84 (3.6)
M = mean; SD = standard deviation; SES = socioeconomic status;
GRACE = Global Registry of Acute Coronary Events; MI = myocardial
infarction; ACS = acute coronary syndrome.
Optimism and Recovery After ACS
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associated with optimism (adjusted odds ratio = 1.13, 95%
CI = 0.13–1.23, p = .007), with twice as many patients in
the high than low optimism tertile eating adequate fruit
andvegetables(Fig.2).Bycontrast,changesinphysicalac-
tivity were not related to optimism.
Optimism, Depression, and Long-Term
Clinical Outcome
The odds of major adverse cardiac events were reduced for
every unit increase in optimism score (odds ratio = 0.97,
95%CI= 0.90–1.05),buttheassociationwas notsignificant.
However, the cross-product of optimism (reverse scored)
and depression at 12 months (both measured as continuous
variables) was associated with the occurrence of major ad-
verse cardiac events after adjusting for covariates (odds ra-
tio = 1.13, 95% CI = 1.03–1.2, p = .014). In this model
examining the interaction, the main effect for optimism
(odds ratio = 0.80, 95% CI = 0.67–0.96, p = .017) was
significant, but not the main effect for depression (odds ra-
tio = 0.98, 95% CI = 0.92–1.05, p = .54). In addition, pa-
tients reporting low optimism coupled with high
depressive symptoms were at increased risk. This associa-
tion is illustrated by analysis of patients' higher and lower
in optimism defined by binary split, and with and without
clinically significant depressive symptoms. It should be
noted that although four groups were created using this
method, the proportion of patients in the higher optimism/
high depressive symptom category is small (n =5 ;s e e
Table 2). Nonetheless, 37% patients with clinically signifi-
cant depressive symptoms at 12 months who were low in
optimism had a further cardiac event or death, compared
with 19.1% in the higher optimism/low depressive symp-
tom category (Table 2). The odds of a major adverse event
in the lower optimism/high depressive symptom category
were 2.56 (95% CI = 1.16–5.67, p = .020) adjusted for
age,sex,ethnicity,SES,historyofdepression,GRACErisk
score, and study sample. Optimism seemed to protect
FIGURE1. Upperpanel:proportionofpatientswithdepressivesymptoms≥10at12monthsafterACSinthelow,medium, andhightertiles
of optimism, adjusted for depressive symptoms at baselines, age, sex, ethnicity, SES, history of depression, and GRACE risk scores. The
adjusted difference was significant at p < .001. Error bars are SEM. Lower panel: mean SF-12 physical health status scores at 12 months
after ACS in the low, medium, and high tertiles of optimism, adjusted for baseline physical health status and the other covariates listed
above. The adjusted difference was significant at p = .05. Error bars indicate SEM. ACS = acute coronary syndrome; SES = socioeconomic
status; GRACE = GlobalRegistry of Acute CoronaryEvents; SEM =standard error of the mean; SF-12 = 12-ItemShortFormHealth Survey.
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cause patients in the higher optimism/high depressive
symptom category did not show an elevated major adverse
cardiac event rate.
DISCUSSION
Our study found that optimistic patients showed better re-
covery 12 months after an ACS, as evidenced by fewer
depressive symptoms and better physical health status.
These associations were independent of demographic and
clinical factors. We also hypothesized that optimistic pa-
tients would be more likely to stop smoking, improve their
diet, and become more physically active than patients low
in optimism. Our results were moderately supportive, in
that patients higher in optimism were more likely to stop
smoking and eat more fruit and vegetables. There was,
FIGURE2. Upperpanel:proportionof smokersatthetimeof ACSwhowerestillsmoking12monthslater inthe low,medium,andhigh
tertiles of optimism, adjusted for the covariates listed for Figure 1. The adjusted difference was significant at p = .004. Error bars indicate
SEM. Lower panel: proportion of patients eating five or more servings of fruit and vegetables per day at 12 months after ACS in the low,
medium, and high tertiles of optimism, adjusted for the covariates listed for Figure 1. The adjusted difference was significant at p =. 0 0 9 .
Error bars are SEM. ACS = acute coronary syndrome; SEM = standard error of the mean.
TABLE 2. Optimism, Persistent Depressive Symptoms, and Clinical Cardiac Outcome
Major Adverse Cardiac
Event Rate
Major Adverse Cardiac
Events (%)
Adjusted Odds Ratio
(95% CI) p
Higher optimism/low depressive symptoms 22/115 19.1 1 (reference)
Higher optimism/high depressive symptoms 5/28 17.9 0.95 (0.31–2.92) .93
Lower optimism/low depressive symptoms 7/58 12.1 0.57 (0.22–1.44) .23
Lower optimism/high depressive symptoms 20/54 37.0 2.56 (1.16–5.67) .020
CI = confidence interval.
Optimism and Recovery After ACS
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physical activity. In addition, we found that optimism
seemed to protect against the long-term adverse effects of
depressiononcardiac morbidity and mortality. With the ex-
ception of physical health status, the associations were lin-
ear across the optimism distribution.
It has previously been reported that optimism is associ-
ated with reduced cardiovascular mortality. For example,
Giltay et al. (1) found that older men without previous car-
diovascular disease in the upper tertile of optimism had a
hazard ratio of 0.45 (95% CI = 0.29–0.68) for cardiovascu-
lar mortality over the next 15 years compared with those in
the lowest optimism tertile. In the Women's Health Initia-
tive, optimists had reduced all-cause and cardiovascular
mortality over an average of 8-year period, independently
ofcovariates(2), whereas optimismwas associatedwithre-
duced coronaryheart disease (CHD) riskinthe Whitehall II
study (26) and reduced incident heart failure in the Health
and Retirement Study (9). Such effects could be the result
of optimism affecting the incidence of cardiovascular dis-
ease,orbecauseoptimismisassociatedwithbetterrecovery
after acute cardiac events. Associations with CHD inci-
dence have been somewhat inconsistent, showing positive
associations with level of optimism in some studies but
not others (27,28). With regard to adaptation after cardiac
events, associations between dispositional optimism and
moreeffective recoveryfromcardiac surgeryhavebeende-
scribed, with lower rates of rehospitalization after coronary
artery bypass graft in more optimistic individuals (10,29).
Associations between optimism and recovery after ACS
have not been described before, but our results suggest that
the favorable effects of optimism extend to recovery after
acute cardiac events as well.
Not only was optimism associated with better physical
healthstatus12 months after ACS, italso seemed topredict
greaterpsychologicalwell-being.Depressivesymptomsare
commonaftercardiovascularevents(30)andare associated
with poor recovery and quality of life as well as mortality
among ACS patients (13,31). Dispositional optimism may
protect against depression in people with serious physical
illness, and inverse associations between optimism and de-
pressive symptoms have been described after breast cancer
surgery (32) and in CHD patients (33). Our analyses docu-
ment a substantial protective effect, with a two-fold differ-
ence in elevated depressive symptoms at 12 months in
patients in the highest versus lowest tertile of optimism,
even after controlling for depressive symptoms at baseline.
Our results also suggest that more optimistic patients ac-
tively promote recovery after ACS by making changes to-
ward healthier life-styles. Smoking cessation was more
common among optimists, who also reported greater con-
sumption of fruit and vegetables. Together with the differ-
ence in psychological well-being, these behaviors may
contribute to enhanced recovery. The one behavior that
was not related to optimism was physical activity. Patients
reported that they carried out more brisk walking at
12 months compared with the month after ACS, but the
effect was not associated with optimism. The reasons are
not clear, but a previous study ofelderly patients with a his-
tory of CHD also showed no association (34). The limited
reliability, validity, and sensitivity to change of self-report
measures of physical activity in this population may be rel-
evant,andobjective measureswouldprovide astrongertest
of the association between optimism and physical activity.
Therewasasmallincreaseintheprevalenceofclinically
significant depressive symptoms between 3 weeks and
12 months after ACS. Although decreases are sometime re-
corded (35), previous findings have been quite varied, with
stable levels in some clinical cohorts (36,37) and increases
due tonew-onset symptomsinothers(38,39).The explana-
tion for these variations is not clear.
Our studydidnotdemonstrate thatoptimisminisolation
was associated with reduced risk of major adverse cardiac
events; although the oddsratio was reduced among patients
with greater optimism, the effect was not significant. Hence,
low optimism in itself was not detrimental to cardiac health
in this sample. However, we did find that optimism seemed
to buffer the impact of persistent depression on cardiac out-
comes. This suggests that optimism may ameliorate the
negative influence of depressive symptoms, possibly through
the enhancement of protective health behaviors. The pri-
mary evidence for this association emerged from analyses
using the cross-product of optimism and 12-month depres-
sive symptom scores, but effects were corroborated by
division of the cohort into four categories based on opti-
m i s ma n dd e p r e s s i o nr a t i n g s .I ts h o u l db en o t e dt h a tt h e
average optimism ratings were relatively low; unpub-
lished ratings from more than 500 healthy men and women
of a similar age to these patients have an average of 15.72
(4.0) compared with 13.84 (3.6) in our ACS patients. As
would be expected, the combination of higher optimism
and high depressive symptoms was relatively rare, being
observed in only 19% of respondents in the higher opti-
mism category.
Strengths of this study include the longitudinal design,
with assessments soon after hospitalization with ACS, at
12monthsafterthecardiac event,andwithlonger-termcar-
diac outcomes. We used standardized and well-established
measures of optimism, physical health status, and depres-
sive symptoms, and we were able to control statistically
for clinical cardiologic factors.
There are also a number of limitations. Optimism was
assessed over the month after ACS and at different average
time intervals since ACS in the two longitudinal studies on
which the analyses are based. These ratings may, in part, re-
flect patients' perceptions of their recovery and prognosis,
rather than more general psychological dispositions. We
did not record physician-patient interactions but conjectured
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w o u l dh a v ep o o r e rp h y s i c a lh e a l t hs t a t u si nt h em o n t ha f t e r
ACS; this was not the case. However, optimism is a moder-
ately stable trait (1), so it is unlikely to have changed after
AC S .W ef a i l e dt ot r a c ka l lt h ep a tients for long-term adverse
cardiac events. However, there were no striking differences
between patients who were included and missing from
long-term follow-up. We ascertained clinical outcomes from
hospital notes without independent adjudication and used a
composite end point because there were insufficient cases
for analysing separate outcomes. We were not able to assess
other causes of death such as cancer, although other studies
have suggested associations with low optimism (40). The
measures of health behavior, depressive symptoms, and
physical health status were collected by self-report and were
notcorroboratedwithobjectiveassessments.Thiswasanob-
servational study, so we cannot infer a causal association be-
tween optimism and cardiac outcomes.
In conclusion, our results indicate that optimistic disposi-
tions predict better recovery after ACS in terms of physical
health status, depressive symptoms, and behaviors relevant
to long-term prognosis, and that these effects are indepen-
dent of demographic and clinical factors. These effects are
consistent with previous studies of patients undergoing car-
diac surgical interventions. Optimism also seems to buffer
the adverse impact of persistent depressive symptoms on
long-term cardiac outcomes. Measurement of optimism
might lead to more accurate identification of individuals at
risk for poor adaptation. In addition, cognitive-behavioral in-
terventions can increase optimism (41), so it is possible that
less optimistic perspectives in cardiac patients are malleable,
potentially leading to improved adaptation after major car-
diac events.
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